Scheme S1. Synthesis of IspD substrates methylerythritol phosphate (MEP) and erythritol phosphate (EP).

Synthesis of 2-C-Methyl-D-erythritol 4-Phosphate (MEP), Ammonium Salt
. The IspD substrate, MEP, was prepared from 1 (Scheme 2). Briefly, 0.45 M tetrazole in CH 3 CN (2.00 mL, 0.90 mmol) was added to a solution of dibenzyl diisopropylphosphoramidite (148 μL, 0.45 mmol) in anhydrous CH 3 CN (1.0 mL) under an atmosphere of argon. The cloudy mixture was left to stir at room temperature for 30 minutes. The resulting solution was added dropwise over 2 minutes to 1 (100 mg, 0.45 mmol) dissolved in anhydrous CH 3 CN (1.5 mL). The reaction mixture was stirred at room temperature for 45 minutes. The reaction mixture was cooled to 0 °C, and mCPBA (234 mg, 1.35 mmol) was added in one portion. The icebath was removed and stirring was continued for 30 minutes. Solvents were then removed in vacuo and the resulting oily crude material was dissolved in 10 mL CH 2 Cl 2 and washed with saturated NaHCO 3 (1 × 3 mL). The layers were separated and the organic layer was dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. Purification of the crude product by silica gel flash chromatography (30% to 50% EtOAc in hexanes) afforded 2 as a colorless oil (167 mg, 77%).
Spectral data for compound 2 was in agreement with previously reported data 1 
Synthesis of D-erythritol 4-Phosphate (EP), Ammonium Salt (6).
Compound 6 pulses were applied with 900 pulse-widths of 7−9 μs and 20 μs respectively. WALTZ-16 5 31 P decoupling during acquisition (t 2 ) was carried out using a field strength of 1.6 kHz. Rectangular pulsed-field gradients (g0 -g4) were applied at ~ 15 G/cm (20% of the maximum strength), with durations of 1.0 ms (g0,g1,g2), 0.5 ms (g4) and 0.4 ms (g3). g2 and g3 were coherence selection gradients. Quadrature detection in the 31 P dimension was achieved by inverting the sign of the gradient g3 between the two FIDs obtained for each t 1 increment and subsequently processing the data in an echo-antiecho manner 6 . For dilute samples, or samples with intense solvent peaks, weak presaturation of the solvent signal (50 Hz rf field) was applied during the inter scan delay. 1 H-( 13 C)-31 P correlation spectrum of CDE-ME2P acquired using the pulse sequence in Figure S2 . 1 H → 13 C → 31 P magnetization transfer pathways are indicated by arrows on the molecular structure of CDE-ME2P in the Figure. 1 H: 31 P correlations are labeled H(C)P to indicate that they are not obtained via direct 1 H → 31 P magnetization transfer. The two correlations H 3 (C 3 )P B and H 3 (C 4 )P A at the H 3 proton frequency (connected by a dashed line) demonstrate that P B and P A are indeed part of the same molecule. Data acquisition parameters are listed in the legend to Figure S2 . 
